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* NOTICES * 

JPO and IMP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(8)] 

[Claim l] Semiconductor laser equipment characterized by having the chip 
arrangement section formed by bending the metal stem which equips a periphery side 
face with a circular face, and a part of land by which separation formation was carried 
out through the slot into this stem in the direction which intersects perpendicularly 
with a stem top face, and the semiconductor laser chip attached in said chip 
arrangement section. 

[Claim 2] Semiconductor laser equipment according to claim 1 characterized by 
preparing a cylinder-like protective cover in the top face of said stem so that the 
perimeter of said chip arrangement section may be covered. 

[Claim 3] Semiconductor laser equipment according to claim 1 characterized by having 
the terminal area formed by bending said a part of other lands to said chip 
arrangement section and opposite direction. 

[Claim 4] Said terminal area is semiconductor laser equipment according to claim 3 
characterized by having the lead pattern formed through the insulating layer on said 
land. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to semiconductor laser equipment. 

[0002] 

[Description of the Prior Art] The most general thing of semiconductor laser equipment 
is called a can type, attaches a metal block in the top face of the stem which processed 
the metal plate in the shape of a disk type, equips the side £ace of this metal block with 
a semiconductor laser chip through submounting, and is taken as the structure closed 
by the can (protective cover) of the shape of a cylinder with glass KYAPU. Since this 
can type has the need of carrying out laser chip, and installation and wire bond of the 
component which receives that light to a different field which carries out an 
abbreviation rectangular cross while a component part is expensive, it has the problem 
that assembly-operation nature is bad. In order to solve a such can ts^pe problem, the 
laser equipment with which it is cheap with equipment and assembly-operation nature 
is caUed a good frame type is proposed by arranging a laser chip through submounting 
on the leadframe unified by the resin frame (for example, refer to JP,5-327118,A). 
[0003] However, the above-mentioned frame type has the following problems. First, 
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since a laser chip is arranged on the leadframe unified hy the resin frame, it is difficult 
to adopt the elevated-temperature process exceeding the heat-resistant temperature 
(before or after 200 degrees C) of resin, and it cannot attach the laser chip by solder 
(300 degrees C or more). Moreover, since can type structure is fundamentally different, 
there is a problem that can tj^e compatibility is missing. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, an elevated-temperature process can 
be used for this invention, and it makes it a technical problem to offer the 
semiconductor laser equipment which can plan can type compatibility. 
[0005] 

[Means for Solving the Problem] It is characterized by equipping the semiconductor 
laser equipment of this invention with the chip arrangement section formed by 
bending the stem of the metal which equips a periphery side face with a circular face 
according to claim 1, and a part of land by which separation formation was carried out 
through the slot into this stem like in the direction which intersects perpendicularly 
with a stem top face, and the semiconductor laser chip attached in said chip 
arrangement section. 

[0006] Like, the semiconductor laser equipment of this invention is characterized by 
the thing [ having prepared the cylinder-like protective cover in the top face of said 
stem ] according to claim 2 so that the perimeter of said chip arrangement section may 
be covered. 

[0007] It is characterized by equipping the semiconductor laser equipment of this 

invention with the terminal area formed like by [ according to claim 3 ] bending said a 

part of other lands to said chip arrangement section and opposite direction. 

[0008] The semiconductor laser equipment of this invention is characterized by having 

the lead pattern according to claim 4 which formed said terminal area through the 

insulating layer like on said land. 

[0009] 

[Embodiment of the Invention] The example of this invention is explained with 
reference to a drawing below. The top view and this drawing (B) in which the top view 
and this drawing (B) in which drawing 1 (A) shows one example of the semiconductor 
laser equipment of this invention show the B-B sectional view of this drawing (A), and 
drawing 2 (A) shows the condition in the middle of the assembly of this example are a 
B-B sectional view of this drawing (A). 

[0010] The metal stem 3 to which semiconductor laser equipment 1 equips a periphery 
side face with two or more circular faces 2 and 2, The chip arrangement section 7 
formed by bending the 1st field 6 which constitutes the land 5 by which separation 
formation was carried out through the slot 4 into this stem 3, and a part of this land 5 
in the direction which intersects perpendicularly with a stem top face. It has the 
terminal area 9 formed by bending the 2nd field 8 which constitutes said a part of 
other lands 5 in the direction which intersects perpendicularly with a stem top face in 
said chip arrangement section 7 and opposite direction, and the semiconductor laser 
chip 11 attached in the chip arrangement section 7 through the submounting 10. 
[0011] Thermal conductivity, such as copper, phosphor bronze, iron, and aluminum, 
carries out press working of sheet metal of the good metal plate, and is formed, and 
said stem 3 is taken as the stem of can type semiconductor laser equipment, and the 
compatible appearance configuration. That is, a diameter makes a basic appearance 
the circular flat surface which is 5.6mm or 3.3mm, and forms the notching 12, 12, and 
13 for positioning in the periphery section, for example. The triangle-like notching 12 
and 12 carried out opposite arrangement across the core of a circle, and arranges the 
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square-like notching 13 in the location which intersects perpendicularly with the line 
(diameter) which connects notching 12 and 12. 

[0012] As the stem 3 before an assembly is shown in drawing 2 , it has the U-shaped 
slots 4 and 4 formed of press working of sheet metal, and the flat-surface configuration 
forms the square land 5 by these slots 4 and 4. This land 5 is connected with the stem 3 
by the connection sections 14 and 14 of the pair located in notching 12 and 12 and this 
direction. A land 5 is classified into the 1st field 6 and 2nd field 8 bordering on these 
connection sections 14 and 14. Two or more lead patterns 16, 16, and 16 which the 
resist 15 of heat-resistant insulation was formed except for the arrangement field of 
the submounting 10, and were formed by the metallic foil (plating) etc. on it are formed 
in the top fiace of a land 5. These lead patterns 16, 16, and 16 are formed in the range 
which reaches the 1st field 6 through the 2nd field 8 of a land 5. Thus, since the lead 
pattern is formed on a land 5, when forming a lead in formation and coincidence of a 
land 5 by press working of sheet metal, the press draft during a required lead becomes 
unnecessary, and it can consider as the structure corresponding to a miniaturization. 
[0013] In addition, a resist 15 and the lead pattern 16 can be constituted from the 
flexible circuit board etc. if needed, and can also stick and constitute it in a land 5. 
[0014] The submounting 10 made from silicon which serves as a photo detector is fixed 
to the 1st field 6 of a land 5. The semiconductor laser chip 11 is being fixed on it. The 
light-receiving aperture (not shown) for receiving and outputting the light outputted to 
a side after the laser chip 10 is formed in the fi-ont face located behind [ that the laser 
chip 11 of the submounting 10 has been arranged ] a field. Immobilization of the 
submounting 10 or the laser chip 11 can be performed using the solder accompanied by 
an elevated-temperature process 300 degrees C or more besides the immobilization 
using the silver pace accompanied by a low-temperature process 300 degrees C or less. 
Since it is fixable with solder, while being able to make heat dissipation nature good 
compared with immobilization by a silver pace etc., the assembly of the chip using an 
eutectic can be performed. 

[0015] And after immobiUzation of the laser chip 11 and the submounting 10 is 
performed, wiring 17 of a golden wire bond line etc. is given between the lead patterns 
16. 

[0016] Each activity of formation of the above-mentioned resist 15 and the lead pattern 
16, immobilization of the submounting 10 and the laser chip 11, installation (wire 
bond) of wiring 17, etc. is done in the condition that said land 5 is located in the same 
field as a stem 3. Therefore, assembly workability can be raised. 
[0017] And after each activity finishes, the chip arrangement section 7 is formed by 
bending the 1st field 6 in the direction which intersects perpendicularly with stem 3 
top face. Here, the laser beam shaft passes along the central point of a stem 3, and the 
semiconductor laser chip 11 is arranged in a location which intersects perpendicularly 
with a stem top face. 

[0018] Moreover, a terminal area 9 is formed by bending the 2nd field 8 if needed in the 
direction which intersects perpendicularly with stem 3 top face in said chip 
arrangement section 7 and opposite direction. Since the handling which has a terminal 
area 9 at the time of an assembly while being able to make the input/output terminal 
section of a signal easy to take out since a terminal area 9 is bent and formed in the 
chip arrangement section 7 and the opposite side can be performed easily, 
assembly-operation nature can be made good. Thus, since the chip arrangement 
section 7 and a terminal area 9 are formed in a stem and one, reduction of components 
mark and the improvement of assembly-operation nature can be aimed at. 
[0019] Semiconductor laser equipment 1 is completed by equipping with the protective 
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cover 18 for protecting the laser chip 11 and its wiring 17 on the stem 3 top face further 
again if needed. 

[0020] A protective cover 18 consists of the metals and insulating resin of a cylindrical 
shape with height higher than the chip arrangement section 7, it is arranged so that it 
may he located inside said each notching 12, 12, and 13, and it is fixed to a stem 3 by 
welding or adhesives. The top face of a protective cover 18 may be equipped with the 
transparence cap of the glass for protection against dust, or the product made of resin 
if needed. 

[0021] Thus, the covering arrival sections, such as an optical pickup prepared for 
wearing of conventional can tj^e laser equipment, are equipped with the formed laser 
equipment 1. Here, since the circular side face of the circular stem 3, a top face, said 
notching 12, 12, and 13, etc. can use it for the positioning criteria of the three 
directions of X, Y, and Z, while being able to plan compatibility with can type laser 
equipment, positioning accuracy can be raised compared with the case where a resin 
frame is used for positioning criteria. 

[0022] In addition, although the above-mentioned example showed the example which 
uses the stem 3 of a flat-surface round shape, since it corresponds to thin shape-ization, 
the protective cover 18 of the configuration corresponding to the stem 3 and it to which 
the amount of [ the circular part 2 and / 19 ] string-like part exists in a perimeter as 
shown in drawing 3 may be used. That is, by cutting off hneariy the boundary region of 
the stem 3 corresponding to both drawing 1 , and both [ one side or ] of notching 12 and 
12 which are shown in 2, the circular part 2 can be adjoined and a part for a string-like 
part 19 can be formed around a stem 3 or a protective cover 18. Thus, by forming a part 
for a string-like part 19, the semiconductor laser equipment corresponding to 
thin-shape-izing can consist of flat configurations which crushed one conventional side 
face or the conventional side face which counters of can tjrpe laser. Moreover, a part for 
the string-like part 19 of a stem 3 can be used as datum level for location texture. 
[0023] The above-mentioned example illustrated the case where bent the 1st field 6 
and the chip arrangement section 7 was formed, after arrangement and wiring of the 
laser chip 11 finished, but when the assembly workability in this sequence is bad, it 
can change that Sequence. For example, after bending the Ist field 6 of the land 5 
before formation and after formation with a sufficient precision for the lead pattern 16 
by press working of sheet metal etc. and forming the chip arrangement section 7, the 
laser chip 11 and the submounting 10 may be attached in the chip arrangement section 
7, and wiring 17 may be given after that. When bending the 1st field 6 of the land 5 
before forming the lead pattern 16, the need of forming a lead pattern iis after bending, 
and as mentioned above in this case, the lead pattern 16 may be formed using the 
flexible circuit board. 
[0024] 

[Effect of the Invention] According to this invention, assembly-operation nature can 
offer the semiconductor laser equipment which had compatibility with can tjrpe laser 
equipment well as mentioned above. 



DESCEIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] They are the top view (A) showing one example of this invention, and its 
B-B sectional view (B). 

[Drawing 2] They are the top view (A) showing the condition in the middle of the 
assembly of one example of this invention, and its B-B sectional view (B). 
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[Drawing 3] It is the top view showing other examples of this invention, 
[Description of Notations] 

I Semiconductor Laser Equipment 

3 Stem 

4 Slot 

5 Land 

7 Chip Arrangement Section 

9 Terminal Area 

10 SubMounting 

II Semiconductor Laser Chip 

15 Resist 

16 Lead Pattern 

17 Wiring 

18 Protective Cover 
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[Drawing 1] 
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[Drawing 2] 
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[Translation done.] 



